Mechanism of activation of liver glycogen synthase by swelling.
The mechanism linking the stimulation of liver glycogen synthesis to swelling induced either by amino acids or hypotonicity was studied in hepatocytes, in gel-filtered liver extracts, and in purified preparations of particulate glycogen to which glycogen-metabolizing enzymes are bound. High concentrations of KCl, but not of potassium glutamate, were found to inhibit glycogen synthesis in permeabilized hepatocytes. Similarly, physiological concentrations (30-50 mM) of Cl- ions were also found to inhibit synthase phosphatase in vitro, whereas 10-20 mM Cl- ions, a concentration found in swollen hepatocytes, did not inhibit synthase phosphatase. Synthase phosphatase activity was more sensitive to inhibition by Cl- ions at low (0.1%) than at high (1%) concentrations of glycogen. By contrast, 10 mM glutamate and aspartate, a concentration observed in hepatocytes incubated with glutamine or proline, stimulated synthase phosphatase in vitro. Therefore, it is proposed that the fall in intracellular Cl- concentration as well as the increase in intracellular glutamate and aspartate concentrations, that are observed in swollen hepatocytes in the presence of amino acids, are responsible, at least in part, for the stimulation of synthase phosphatase and, hence, of glycogen synthesis.